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(54) CYCLOID AL GEAR WITH SMALL— NUMBERED TEETH 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a cycloidal gear with small- 
numbered teeth which can be designed easily in a short time. 
SOLUTION: This cycloidal gear is composed of four or five cycloidal 
teeth. A ratio T of thickness of theeth ranges between 0.655 and 0.741. 
A radius r1 of an outward rotation rolling circle ranges between 3.5 and 
6.5 mm/I module. A radius r2 of an inward rotation rolling circle ranges 
between 1.97 and 2.60 mm/I module. Addendum h 1 ranges between 0.68 
and 1.14 mm/I module. Dedendum h2 ranges between 0.454 and 0.650 
mm/I module. It is thus possible to compose the cycloidal gear of four 
teeth which is sufficiently practical. 
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i^mmmcommn 

c^^Mfm (2.) fc^^ ■51MC<^'<^d^ K^cD/h 

nt c i ) os^m 5 tx^^^-e^^c^^n-ri/^^ 

^ U "Tiff l¥ U /cM/SE^mil^ (T) O . 6 5 5 — 
O . 7 4 1 -e^> «9 . *J P3^^ (r 1) ^3. 5 

— 6 . 5 m m 1 ^eS^ — 7l/-T?35 D . P^$e$e^ 9 P3^f^ 

(r 2) 97—2. 6 O mm/ 1 — 71/ 

9 . lat^O/c/t (hi) ^O. 68—1. 14 mm/" 1 
-e^a — 7lx^ig»^. B&^tlCO/c^ (h 2) ^O. 4 5 4 — 
O . 6 5 O mm/ 1 d £: ^r^p^ <i/<T ^ 

Wl3txpf i ie*E<Q"9--f ^ o FMJ^o 

C o o o i 1 

imm co m~r ^ ttmi&^i do^Hjm. -v-^tm^ 

C O O O 2 1 

^E/>^ < -T^> d t tCj;o TllMb^i^S?)^ 5 £/<T^, ^. 
m^CTb-^^U - ^ - if^ffi^b < ^ O 6 

mxi^^nri^o insert; fct. ^mmcomm^: 
zi. ^M^^z2t-r^i, z2/zi"e^^ 

[00 0 3] —73. J£^=5:oTD^7^X^ C#U^ 
^\ ff^¥2- 1 5 7 4 3 ^r^m) ^^^tlTt/^o 

d c73X^CJ: *9 . /JnM L T 4 t c7)^ffi ^ 

^Ci:t^® ^^ijco jf€#§5b* wrtg^c ^otl/^c 
[0 0 0 4] 

^^5: e> -r, ^tn^i^it *^t-t« 3; -e la^^z co m m a* 

[0 0 0 5] d^^ii, hlB^-ra^^^T^r^rLfe^ 



-e®^3^>^^ t ^$sej#p^ -ems m-^mm-r & d t<Q-e 

<fc -5 tct/c^^a^ F^^Jg:SH*t-rs d fc^lM 
[00 0 6] 

10 [0007] ^ar^ 2 ta^<2o^B^^. m>Rm 1 ih^^^ 

^■=T'hi i^-cm-wi^r^mm^m^r ct) ^o. 555 — 

0 . 741 ~e<g> t) . trtimw&Jf 1 o pi^m (r n ^3. 5 

— 6 . 5 mm/^ 1 ^e^d-zlz-efe «3 . P*?$s$s7b^ t> P3^^ 

(r) 97 — 2. 6 O mm/ 1 -Er/ 7 ^. — ;l/~e3F> 

K> . ^fe^^O/c:^ (hi) ^O. 68—1. 14 mm/" 1 
ti/a — B&TtCO/c:^ (h2) ^O. 454 — 

1 . 6 5 O mm/ 1 — 71/ X^^) £1 i:^r^#^^-r^» 
/ / o / Ff$^LTt^o 

20 [0008] ^- i^-r. ±iaoj;-5 i^mm.-^ rLr^M^.m 1 
mmcomm^mm-r ^> d t^T*ts 0 bfd^oT, 

[0009] 2Ss^^^p^^*3o>-t-«, mm com 

^ (T) >£0. 655 — O. 74 1. ^Ifciffe^ t) P3^^ 
(r 1) *3. 5 — 6. 5 mm 1 ^Er^^—JU^ P^fefe 
^ t) (2) ^ 1. 97 — 2. 60 mm/" 1 

— 71/. at^cTD/ci^ (hl)^rO. 68—1. 14 mm/ 

1 ^7a- 7l/. og-TTl^/t^ (h2) ^O. 454 — O. 

6 5 O mm/ 1 ^^i-yHc-T-S d tcJ; D MWt?*: 4 X 

Coo l o 1 

zzsmcomfficomma j^-f. d^^^^^^^o^tg^^ 
steMtcs^#, si i — i^i i 6 ^mm.\^^z:mm^r^ a 

COO 1 13 COllIM^tJltSlt^^^Dd' Ft 

$^JG^ EI l f-c^-r 3 {/ ^^o^FeI^t;* 
^2 fc. cZcOztzMm 2 ^^^-8"^ IrFC < t?--r ^ tn-T 

mco'^m~m i t^^./ct<^'cfeoT> /j^m 1 4 

so CO O 1 21 ^- L/ 7^M2CDh°^^P3P C 2_h<3Dl^ 
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3 

jjp T 2 ^/]^Wm 1 CO t:*v^P3 PCI _hco^j^T 1 t<7D-a> 

m-^^mti i ©e^^R±^*/?T i 

U-rif^L./ca&^^Wa-a'T . 6 5 5 — O . 741 

r 1^3. 5 —6. 5 m m /' 1 — ^L^Sd *9 . f*I$K 

*9 F34^ r 2 & 1 . 97—2. 60 m rr\X 1 ^r^.rz. 
— ;\s-£2r> >D . 'J^"®^ 1 <E>-g&3*c<OT5:&:J- h 1 ^ O . 6 8 — 
1. 1 4 m xx\. y 1 ^e^o. — )\<<-T?&> K> . /J>et^ 1 cot^xc^ 
/itj- h 2 ^ O . 4 5 4 ~ O . 65 O mm/ 1 ^e>^ — ;V 
~U&^> d t ^'-f^^t LT0^ o 10 
Coo l 31 ^33. t^P^mU-ErT l <?3P3^^ 

bTt, b fcM i: S {^[Bjlt^liiiC ^ 0 3c /c. mm 

/l^^a — t "5 ^-ftt^ ^Er^^r — /lx 1 . O CDB#<73 

COO 1 41 J^"F. _tfH«^ctc-oi,--r^ tcpfMsffllcfBUS 

ClC^ff T' 4 fet©/hf $ 1 atf cnfC^^a 20 
-J-<Wm 2 -^:ISlt-r^» C/c/c£U. C<DHWT'ii/«m 1 

COO 1 5 1 CD ^p^^^L 1 . OJ^_L-Z?fe^d 

to 

C3) /jN®f 1 ©®7C^^+^fe« d to J^f*&?tfdWU 

CD ^^^ft^dOet t^F^U^i/^^Scit-r d to 
CD EEyi^ii 3 OJ^OTT^^, d to 

W^t^ff^'fl^c h ^iSf f-^^^c ^ -r t± ^ ^ 
4 fe®©/jv^m 1 ^jScii-rrLif, 5 

P^M^ < ^ScTi-r ^ d ttc^So iT?3:*d^5. 5#£»<?3±#i^r 4o 

tct±. 4 ^-^r^r^rzi^rL^^^Tb^^^^^Tb^ d tic 

^ <5 T? 5 «c»^:f^^a^_bf B^tf-^^tc 25 T fcfc 3s ^ 

^If ^^t<: t± ^ ^. ^m^rft ^ o S3: f3, JzfHiSff 
^m^^TMSt^t, _LfB®£OA^^i/^^tt±. <h 

^ d 6Q£^-^^*£W 1 O J^_L=3:^ t X-t*— >OS:[MPJte 
fS^^^^n^rV^rc:^. 1. O £l±-<J&m~T? 3d ^ 0 i^td, so 



ft^m^SEC, m^7b^^<^D. «mi:bT^iL 

COO 1 61 _LfBCl>CO/jN^t^ 1 0m^cO^ Dfcli, ^ 5 
{C^-Ti;d^ N 1 1 a A s iS5feR H c icjg-r ^ 

t5«MbTt5fe«ofcm^^?»cfc^^^o do 

COO 1 7 1 _Lf2(3X ©(^S^ffll? t M^^>*m 

1 -e^b^EI 1 tc^s^^a^^^^f^S^O-^zu^&^T b^r 

-C. d <D^££#y^±. »^ffiJ?%-TT^ 4 ^Ht-e^^co 

o^xmTtmm<^>± 1 o -5 fc^ffsju-r. ^s^is 

COO 1 81 UT. ^O^^^D^-y ^X^-V«it7C 

^ o ^5:^5. —1 0%W±fcLfcCDH ^nOTid^^ t 

+10%OTfcLft©(i, cnw±tfj:§ t. 
gPA^^L,^ t). M^^Vj^m 1 i^^^^tl2© 
^^5bs^< ^rt3-r^^55: HoiSn*^§ t^JBFrUfcfcfe 

-efe^»o 

coo 1 9i _Lf acD^o® ^^a^<^^ t =Frm-$- z> 1 

2 1 a Tb^J^Fg B c fc^-r^»tu^3^M-r^4^fti^:v^o 

CO 0 2 Ol _LfHCD0JE^j^ti:. ^^^n^FM^tl 
a?b^^<^^t. ^^S^t- i±mm t ^5: ^ Ax ^5b^^ 
CO O 2 ll ^Lt, ±.mmw\-^i^?£f&±L-£**: Z>ra&£> 

2. ^7CCOfc^h2, ^t^tOSU-a-T t^tC^^^fe^ t 

r 1. ^^co/c^h 1. mmcow^T hi^^m^h^^^ 

F*3*5*E7b^ t) Pg^-^ r 2 . t^©f^t h 2 . 1m JW- &OW\i=3 T 
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mm i ztmmf~r r^&>cr>^m*^ ^ — 5* com-my^m^m 
coo 2 31 ^~r. ^-r^^-Y F««^T^t- 

CD ^MMU tc sfe ^ O ROC ^5 ^ -r f t= fc* u Tfc fig« 
^fs^D RO C±£D-ii&©flJei:^^^ 1 1 a 1 
J<z^^> c ^/c. b^y^HP C^^fJfc^fE^DR I C 
b ^ -T id b/ci^l p^*5$5^0P3 I C±©-jS 
o^mM^mf^comm 1 l a 2 ic^^> 0 f LT, ds3^cq1» 

m 1 1 a 1 ^WTticoMm 1 1 a 2 iitcj^ -o -c^-i^co^-r 

^ a/ 1 1 a /j^r^i^t ?ntt^ 0 

CO 02 41 TcLifL,, 1 3 J; ^ It 

d o-y tf ^ P L fz:^t-$s*E^ DROC ^*^b.7bPg? 

CD^*s*s^ l J P~J O C Jb^D— ^<7D*A^7b^-f ^ t=r F« 
1 1 b ic^fc^ 0 ^- b- T , a ^^^b ST'O^^M^ 

m^o^imm 1 1 a 1 t^-r ^ ^ <^ ^ d . tf *y -^fa p 
^M^cor^ii- b 1 tc^j^^-^, ^ liz^^-r^^^c mrcz^ 

t? =f~m P L^-FtCF^^f^^) P3 I C^e b/c:i^C 
CO 0 2 51 3c l^4^^ot,^-r % b°7f-^PL^V 



•J: 



tc^^r^i^;^:^ a £: ilcD^ a X^EkSibF 

©o^i:^^i:, tr-r ^ o-f F^S 1 1 a_b^ffi^O^ 
CO x y mmi±^K<^> "5 ^^:^> o 
C O O 2 6 1 

x = (D/2) -0— (D/2) - sin© (l) 

y = CD / 2 y - Cl — cos©) (2) 

r = D/2 C 3 ) 

a = e / 2 C 4 ) 

D : 5 R O C Xi±!^fE*£^ D R I C <OiS^ Cm 

m/ 1 ^e^i— /V) 

© : 9\.%m^ V P3 O C 5Zl± faW&fcff 1 9 P3 I C ©fs^ 9 ^ 
(r ad) 

r : ^IkIk^ D H O C Xiil*!lte*K^ D R I C co^m Cm 
m/ 1 ^e^n.— 7V) 
a : ( r ad) 

^eu-r. _hta^2p^ ^ ^ mm-fr^ ti/ ^-Fimm^mmi^ 
[0027] ^ ^mm 1 ti^zmmz i^^^^^^m 

C00281 b = b 1 -b b 2 (5) 

L 1 = f 1 / C p (6) 

b 2 = f 2 /C p (7) 

C3& 1 1 



C^C2l 



f 1 



r 1 » tan 



f hi - 


(2 - 


r p 


■+■ h 


1 ) 


(2 • r p + 2 • r 


1 + h 


1 > 


C 2 


- r I — h 1) 


/ H 1 - 


C 2 - 


R » 


H 


1 > 



L : Tb^ ^t^M^s 

b 1 : /Jn^^ 1 0D®^<7D7b^-B-^^^ 

b 2 : Ali^^ 2 <?Dm^<7D 73^^-ls^m 4Q 

C p : P3tf -v^- Cmm • " 1 ^e^^.— 7V) 

r 1 : 1 c73^fe$E^ D Cmm/- 1 ^E^n- 

R 1 : T^ltm 2 cD^lste^ D R^ Cmm/ 1 ^e^^z.— 

r p : /hffim 1 CDtf -V^Pg^S Cmm/ 1 ^E-/ yb) 

Rp : J^mm 2 c7D tf =?- FJ^m (mm/ 1 t^a-;!/) 

h 1 : ✓Jv®^ 1 CDim^cO-fc^ Cmm/ 1 -IE / n. — yb) 

H 1 : ^t^2©ft^©f;^ (mm/ 1 ^EtZ^l— ;b) 
5T^J<=. ® ^ T0±^X oj i-C d TT f f W ^ n ^. o so 



C00291 T = T 1 / (T 1+T2) ClO) 

(T1+T2) =Cp Cl 1) 

t : mmcoms- 

T 1 : 1 co ti ^-^iA^comm Cmm/ 1 -b- ^ — 

yby 

T2 : t^m^ 2 © e ^ f-R b^ffi/¥ (mm/ 1 
/b) 

C-T) cyy bt l ^ ^fe <5 , M^.^4fet©D^7^ 
x^fcM^^nrv^fiio . essm^u (n) 

m^O^r-l-f h 1 fefe^f®. M^tt^O. 9 1 mm/1 ^bZ 

^— ybtcis^^-^o ^u-r. Cy^) M5zE b. /b^=f 



<5) 2000— 1 30560 



1 ^tm-T-So 

[0030] /c r£ u . CD<£>5b^-B^>^L tc-^o>-rt±. /h 

t$l^fS©^^l/^L 1>0. 6 7 2^M^Tlf 
»-T^o CKOO. 6 7 2«M», _tfH^C^ (5) ~ 

(9) ^^s/jv&^-a^^ 1 . o /j^wai^n^o 
~r. /jNts^ 1 ^(m^co^^-B-^^m l 1 zi^immz <r>m^L 

c^t©^ 2 oDmM) - («mi«7c) oDMm&&>%> 
d t^e. ^zg-r^^j^^ 1 oDm7u<r>fp3*^^^> o . 

3 2 8 3c /c. (S)tC^^^>^:^&m 2 £D 

®pxIIJ¥^, 4 WT^lCife^Di?7^^^± 1 

O % l<Z.WCMr$~ %><Zh:fr> B , O. 6 1 9 mm 1 : 6>>'a — 
;l/<^f$ 2 tDM7=tmm< O . 7 5 6 mm/ 1 ^Etz/^l — 

[003 ^u-c. c=o -tta^-^tf-^^^jsJc^-r^. 

^$E*E^DP3^^r l^ft^^nfce), _LfB (r=0 icM 
- T\ W^eo/c^h 1 co-fS^^-ffc^-tinr. *H6*B3b*t)R 

[0 0 3 2] d tXtC 2: 9 . C4"0 m^^S)?OffJ^ T 

*3W-«. m^cvr^y h i^^iK^on^r 1 co^g- 
iss^B^e^^^^> 0 f ^Lfcs, c-\) _lib oo tc 

COO 3 31 ;£7c. (h) F'glEfe^DR^r 2®L^11 

m^£o > o . 328. (3)o^j^^ i com^tmrnT b 

^23e>^> c: ^r^*^ 4 &c-ffi'Z*mm<z>3e>Z> ^JX.^ 

■VcDzh 1 O %^/C^^-#-^ Ilfc^?), O. 805 mm/ 1 
^E^a — ;K/M$l(Dm7cSJ¥<0. 3 2 7 mm/ 1 

O VM. 1 (D«7r(D/itt h 2 > O . 2 4 mm/ 1 

COO 3 41 CICIT?. CZ)^^^^r^r/ctc^jn^L/c:Ot±. M 

^S^J; 9 *:^<?3 /c tJ- < ^ T L S 3^^r[?0 

T^jiL^^fc^-eS^o ^43. JifBO. 2 4 mm/ 1 

co o 3 si &LJioim-mi,±, ±3£i^rc.mm-gk&zt±.j£ i u 

— £r r 1 . r 2 . hi. h 2 . T^FA^fcH^^L^ CI 



Co o 3 61 c coit^^^^-oo^-r. [^ 7 — 1 o 

bsl^ ^ s^u^-r ^ o 3c-r. ^/^o^fj-arT _tfa®— - 

CZ) O ^5%^ ^ T /2 / /2 ^3^tt, O. 6 5 5— O. 7 

So 

C00371 ^ CI ~e at^^^J-a^ T ^^^:<^ O . 7 4 1, 
S-TS^O. 6 5 5 com<^> h 1 i: r 1 OM{^^^7fC» 
< hl^tn.^r*-im7 , 09i:^^ o [Ml 8 fctcf^Lvfig O . 6 8 

10 5 ^^<5D§i^^-^ "^-efe D ##tc^~r 0 

C O O 3 8 1 -T^:^-^. llt/^comi^T 5b* O . 6 5 5 co±M 
-mc33i^-T. ^fE^DR^r H±, 7 £c7/r 2: ~3 
^5fe©/ctth 1 * s O. 6 8 m in/ 1 ^2// — jUOD ti 
t^6. 2 mm/ 1 ^fccQfctt- 
h 1 O . 8 O mm/ 1 — ^#Jc5. 3 ~ 

6. 5 mm/ 1 -12 /^l — 7L/OggH. ^OfctJ h 1 ^ 

0. 9 7 m m 1 ^2 Z -i. — JVCO 4 . 3 mm/ 1 
/ — 7 b c73 S ^ — -e _L SHCD ~ (X) «/ct-2 ttc 

20 [OO 39] $6fC, M^^mrJ^- T ^ O . 7 4 1 Oi^a^ 

M^COt^O)- h 1 ^O. 9 6 mm 1 — ^Pc^i: 

^•^4. 2 mm/ 1 ^>>a-;l/(D(S(f-j5, mMcOTaVf 
h 1 ^ 1 . O 2 mm/ 1 ^2/^l — 7b<^ i:^tC4. O ~ 
4. 7 m m / 1 / zi. — JlsCOmW. ^(Dfctth 1 ^ 

1. 1 4mm/l^eS^^. — ^L-c?3 i:t^3. 5 m m/ 1 
/ — 7 v t^— -e_hf BCD —(^o^fef^^rt^/c -T ci t: \zl 

CO O 4 Ol L/c^/ "C. *9 Pg^f^ r 1 ^ 

30 LT3 . 5 — 6. 5 mm, 1 ^t/Zl — SB 

fB(D~C2)0^^^r^S/c:-r CI <2 ^rT^^^:^ o 

[00 4 1] X, hi l±^i& fcLTO. 68—1. 14 
mm/ 1 -12 / — 7l^^t5a7?JifaCp~(7)^^^^r^l/2^- 

c: i:^Rrtg^^^, 0 

C O O 4 2 1 —75. sl^mm 1 CO^&TnCO/fc^ h 2 1 
O a^C. O. 454—0. 650 mm/ 1 €^ 

a.— ^^«3H-tf. -tfBCD—^^^^^&^^-rtt^am^ 

^ofCo ^-I^TT. /J^L©^ 1 J*Jlfte*K^ D F3^^ r 2 k£. 
aTCOfc^ h 2 3b^ O . 4 5 4 mm/l^a-;KDtt 
40 tC2. O 8 mm/ 1 ^2//-i. — jVODtS:^— i^. iaHTT:CO/2tt 
h2^0. 4 5 8mm/ 1 IB — 1 . 97 
~ 2 . 1 3 mm/ 1 /2// — 7btOt6H. ^TC^fu^h 2 
>b^O. 6 5 O mm/ 1 -2/^ — t ^tc 2 . 6 O mm 

/ i ^e^^L— 7i/co^(^— ^-e_ttacD~<7)co^^^:?^/2-r 

d^te^D. ^ft^ LT 1 . 97—2. 6 O mm/ 1 -*2 
/ ^- — ;l/OiEa-e _tf BCD— (Tx&gkfr&mra'r c: 2: ^ rTh^ 

C00431 ^ /c. ^1 1 —EI l 6 _t5zEco<fc -5 
T^tf-Lfc:4fe!icO/hMl i:. ±M¥2tO^^^ 
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i oj isi ^ o mcotjtm cm i i ) ^e^t^r^c; i 5 
j^-r^[sj$E^^±-r. 7 5 mo-j^m cm 1 6) sei^^u 

So 

[0 0 4 4] U±MLfci;a{c, 7%^r^— ^^m^<^> 

mm^i^m^-r s c d . ^i^^>^^tc-i-^^^t# 
s^^ctd 4 ^(Sr^/j^tm 1 ^*njs-rs zl ^^-z?^s 0 u 

<7D/h^t^^S d ^Tb^^So ^ 7c. aiff^i: U ~T t± t?" 
^o-r Ff&£J|;Srffl^/cfecDT?<feS>b^. cr^/y^^^-V 

5 CI ^Tb^-c S 0 U^fe. -T ^ O A^^^M^StuOcS 

9 . c^>s^ii^cr)^±^a^ ci ^^-e^So 

CO 04 5 3 3= re. _hi^<73^: '3 4 ^®^3®^7b^^^ 

^ s 2^ , 5 iMi^±<©wt^^ -r t^#t 
i^;-r ^ ci ^~c^^>: Yv^y^-h^ 

T^±^ffl±m^t^ CC ^7^-^i§?^7^o7ci 5 ^®3^^ 4 

mo^mm^mmi^mm-r ^> c: £:^t?^s ^j/^^fe 

S o 

tOO 4 6^ 

'^ffl _h ffl ig^3: 4^^^^r^-r^>^m^rff^-r^cz 
^B_fc^RT££-^: 5 *%3?/£ 4 -^^«^O^^^r^l#t-r ^» d 

COO 4 71 fW^^2fH^cDf€P^tCfeV^-C^. WPO^U 
^ (T) ^O. 655— O. 74 1. ^fffcife^ K> F}^@ 
(r 1) ?r3. 5 — 6. 5 mm, 1 -t^^.— 7b. F^I$s$s 
^9P34^ (2) Jgrl. 9 7 — 2. 6 O mm/ 1 ^Er/ 7 ^ 
— 7b. m^COT^^r (hi) ^O. 68—1. 14 mm/ 
1 ^e^^L— 7b.. W(7TlCOr~ (,ir Ch2) ^ O . 4 5 4 — O. 

6 5 O mm/ 1 ^E-S>' ^. — 7b^-r ^ cl tl &C<fc D eMS^ 4X 

t±5^cbT^7y^-*7 fe&5t^ O 7b-dz 13 s ci ^ 
±>^<, Tb^^-v^fe 1 . Oi^LE^r^-e^r. H&tt^JS^ 
^^{c ^ s cc a 5b^ ^ jg> o 
[0MOfBfJ|i73:f^3 

[sin ci cq^et^co -^^g^ij £: u -c ^ u mmmttt-v-^ 
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[023 IWI^^^ttf-/ Fe&l*^U^i23+irs?ci6 

C033 m^mm±t-v--f ^r=^-f ^mm^ni^^s^^^--f^ 
-r ^> ist> co 7 % ^ — & ^§ t w- u r^m^k?zz^-$~ m -e ^ 

C®8 3 ^If 11:^^70^ Kf ^ij©§f f rglt 

-r ^> ^ o y ^ — ^ ^rtt^: /c^am^r^-r m ^ 

*E?b^ D P3^@ £: ^ gf f^^r^-Tia ^» 0 

C0i o] mimmmcttv-^ ^rn^r vmmmco&mm&WL 
so rai i] mTmmmattv-^&Ti^r Kt^j^t^T^ 
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[0 1 2] fRlaM^[j:b-^-r/i=r/ FS-f?[J^t0T^ 
-^T. /jN^^cOIel?^^ 1 5^co^^^^-rUE®0-^^> 

C0i 3] mimm^ttv-^ ^o-r Ktwij^t^T^ 
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C0i 43 iwj^M^cjrb^-r ^ a-r K^^j^-rsr^ 

40 -o-r. ^et^cOlel^K^^ 4 5 Jgcomi^-riE®H"e^ 
[0 1 53 iRlEftMh^^^n^ Kt^iJ^t^T^ 

So 

[01 63 \m<mm&t£k*3--ff?r=t^r Kt^j^tit-fe 

So 
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